Clarke, Patrice A 


From: 

Sent: 

To: 

Cc: 


Subject: 


Kinser, Robin D, 

Sunday, June 23, 2002 10:58 PM 
Walk, Roger A. 

Kinser, Robin D.; Feng, Shixia; Oey, Jan; Roethig, Hans; Solana, Rick P.; Patskan, George J.; 
King, Valerie A.; Adams, Candace R.; Liang, Qiwei; Nelson, Beitie L; Rustemeier, Klaus; 
Stabbed, Regina; Holt, Klaus von 
Additional Biomarkers in the TES 


Dear Roger- 

Measurement of several biomarkers of exposure that were not evaluated in the Pilot Total Exposure 
Study has been included in the draft protocol for the Total Exposure Study . These compounds are 

• 3-hydroxylpropylmercapturic acid (3-HPMA) (in urine), 

• urinary metabolites of 1,3-butadiene (1,2-dihyroxy-4-(A/-acetyicysteinyl)-butane, often referred to 
as Mi, and 1-hyroxy-2-(/V-acetylcysteinyl)-3-butene, typically called Mil), 

• hydroxypyrene, and 

• cotinine in blood. 

The smoke constituents from which these biomarkers of exposure are derived are acrolein, 1,3-butadiene, 
pyrene, and nicotine. 

The addition of cotinine in blood as a biomarker is to provide ease of comparison with other biomarker 
studies which have monitored this biomarker. The method is a routine method for Covance CCLS, and 
validation data have been provided and accepted by me. The polycyclic aromatic hydrocarbons, of which 
pyrene is representative, were initially eliminated from further consideration as biomarkers by the team making 
the selections due to the difficulty of the analysis. Developments in analytical technology make these 
biomarker meassures feaible. Acrolein and 1,3-butadiene were smoke constiutents identified by the team 
making the intial bomarker seletions as “Nominated Smoke Constituents that Definitely Should be Studied" in 
March of 2000. Further review of available information regarding metabolism resulted in these two 
constituents being reclassified as “smoke constituents requiring further evaluation,” Additional evaluation has 
been conducted during the past two years, including presentations and discussion at the Biomarkers 
Symposium in Cologne in August, 2001, and study of the report of the Institute of Medicine's Expert Panel 
response to the FDA on potentially reduced exposure products (Clearing the Smoke Assessing the Science 
Base for Tobacco Harm Reduction) . 1,3-butadiene and polycyclic aromatic hydrocarbons (hydroxypyrene is 
a PAH metabolite) are both included in a “List of Selected Tobacco Mutagens and Carcinogens” in Clearing 
the Smoke (p. 347). 

Analytical validations for these compounds are either complete or expected to be complete before the 
TES. Confinement studies occurring before the TES will be used to obtain biological validation of these 
biomarkers. The general study design for the confinement studies includes features which make these 
studies acceptable for biological validations. Those feature include study size, -100 smokers (more than the 
smoking population in the Pilot TES), and a control non-switching group for which we will measure biomarkers 
on more than one occasion. 

Please let me know if you have further questions. 
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